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1. PoboTa nmpucesueHa JOCIiIKEHHIO Ta po3pobLi e(peKTUBHUX METOIIB NapaslesbHOi reHepalii rpadpiyHmx 06'eKTiB
y Bifeoirpax. 3 po3BUTKOM OOGUMCIIIOBAJILHUX CUCTEM Ta IiIBUIIEHHSM BUMOT 10 feTtasizauii rpadidyHux 06'eKTiB
3pOCTae HeoOXiHICTb Y po3po0Lli epeKTUBHUX METO/IB Napasesisallii npouecis reHepaii rpadiyHOro KOHTEHTY.
TpapuuiiiHi nigxonu, ki 6a3yloTbCs Ha IIOCHiTOBHUX OOYUCIIEHHSX, BXKE HE MOKYTb 33JJ0BOJILHUTU 3pPOCTaloYi
noTpeby iHAYCTPii B peayiCTUYHUX, NMHAMIYHUX CBiTaX 3HAaYHOro MacluTaby. Y pe3ysbTati JOCiI>)KeHHS BIepIle
PO3p0o6JIEHO MOAEb 115l BUBHAUEHHS IOKA3HUKIB [TapajiesibHOi reHepallii KOHTEHTY B irpOBUX CHUCTeMax, sIKa 32
PaxyHOK KOMIIJIEKCHOTO BpaxyBaHHS [IPOAYKTUBHOCTI reHepallii, 4yacy reHepatlii, 06cary naHux Jijisi CAHXpOHi3allii
Ta Yacy CUHXPOHI3allii 403B0oJIsie BUBHAUNUTY ONTUMAJIbHY KiJIbKiCTb 064K CIIOBAIBHUX BY3JIiB 117151 FeHepallii
rpadivHuxX 06'€KTiB. YIOCKOHAJIIEHO METOJ, MEPEXKEBOI Napaseidauii reHepaii rpadiuHux 06'eKTiB, KUl 3a

PaxyHOK BUKOPHCTaHHS po3po06sieHoi Mogesti 1715l BUBHAY€HH S [I0KA3HUKIB [TapajiesibHOi reHepaliii KOHTEHTY B



irpoBUX cHCTeMax Ta eTalliB OLHKY MOXKJIMBOCTEN BY3J1iB, I0YaTKOBOI CEITMEHTAllii irpOBOro CBITy, peanisarii
npiopuresarii reHeparii 103B0JIsI€ NiABUILUTY €(PEeKTHBHICTh BUKOPUCTAHHS 00YMCIIIOBAJIbHUX PECYPCiB CUCTEMU.
Brniepie po3po6sieHO MeTog, alaliTUBHOTIO PO3IOAiNYy reHepalii rpadpiuHmx 06'eKTiB, SKUI 32 paXyHOK
BMKOPHMCTaHHSI pO3p006JIeHOI MOAE AJ1s1 BUBHAYEHHS [1I0Ka3HUKIB NIapajlesIbHOi reHepallii KOHTEHTY B irpOBUX
CUCTEMAX, BUKOPUCTAHHS MEPEKELEHTPUYHOIO IIiAX0y Ta €TalliB [I0YaTKOBOI CETMEHTALllil iIrpOBOrO CBITY, OL[iHKU
CKJIQHOCTI reHepallii Ta po3NoiNly CETMEHTIB MiXK By3JIaMU [03BOJII€ IUHAMIYHO aJalITYBaTUCA JIO 3MiH Y
MEpPEXXEBOMY JIOBKiJLI. EKcliepyuMeHTaIbHO 0BEEHO €(PEKTUBHICTb METOAY MEPEKEBOI Napaeizallii Ikuii
3abe3nevye IpUCKOpPeHHs 1o 1,97 pasiB MOPiBHIHO 3 LIEHTPaTi30BaHUM METO/IOM. BCTaHOBJIEHO, 1IJ0 MEPEXXEBUN
MeTOJI, Iapasiesisalii 3a6e3nedye HaliHUXYe HaBaHTaKeHHSI Ha LieHTpasibHuil ripouecop (9% npotu 15% npu
JIOKaJIbHOMY T1apajieJIbLHOMYy MeTo/i). [I[pakTMiHe 3HaYeHHS OJe€P>KaHMX PE3yJIbTATiB M0JIsirae B po3poo1i
IIPOrPaMHOTO KOMILJIEKCY, KU1 03BOJISI€ BUKOHYBAaTH MOZEIOBAHHS i OCiIpKeHHs! (PyHKIiOHyBaHHS irpoBUX
CUCTEM TIPU 3aCTOCYBAHHi Pi3HMX Me€XaHi3MiB NapasesbHoi reHepalii rpadiuamx 06'exTiB. [IporpaMHuii KOMILIEKC
HiATpUMY€E LIEHTPaJi30BaHy, JIOKaJbHY MapajesbHy Ta MEPEKEBY NapajieibHy FeHepallilo KOHTEHTY, IO JO3BOJIsS€E
IIPOBOJIATY NOPIBHSIIBHUI aHasi3 e(PeKTUBHOCTI pi3HUX Nigxoxis. JlucepraliiiHe AOCIII)KEHHS [I0B'I3aHE 3
HAYKOBMMMU JIOCJIIPKEHHSIMHU, SIKi IPOBOJUIIMCh Y PaMKaX HayKoBUX TeM Kadenpu Komm'otepHoi iHxeHepii
Jep>kaBHOTO yHiBepcuTeTy iHpOopMaLiliHO-KOMYHIKaLiHUX TeXHOJIOTii "Po3pobka Mmozeri ontumizaii
TPaHCIOPTHOI MEPEXKi 3a JOMIOMOTr 00 HEHpOHHUX MepexX" Ta "TlinBuileHHs CTIMKOCTi 306paXkeHb 0 CITIOTBOPEHb
Bif KibepaTak CTeraHorpaQiyHoOro xapakTepy MeTooM YMOBHOI AeKOHBOMOL{i". OCHOBHI Pe3y/bTaTy JOCIiIKEHHS
IOTIOBianucs Ta 06roBoproBanucs Ha MibxkHapoHMX HAyKOBUX KOH(MEPEeHLisax 3 iHpopMaLifiHUX TEXHOJIOTIH,
KOMIT'IOTEPHOI rpadiku Ta KOMIT'IOTEPHUX irop.

2. The work is dedicated to researching and developing effective methods for parallel generation of graphic objects
in video games. With the development of computing systems and increasing requirements for graphic object detail,
there is a growing need to develop effective methods for parallelizing graphic content generation processes.
Traditional approaches based on sequential computing can no longer meet the industry's growing needs for
realistic, dynamic worlds of significant scale. As a result of the research, a model for determining indicators of
parallel content generation in gaming systems has been developed for the first time, which, by comprehensively
accounting for generation productivity, generation time, synchronization data volume, and synchronization time,
allows determining the optimal number of computational nodes for generating graphic objects. The method of
network parallelization for graphic object generation has been improved, which, through the use of the developed
model for determining indicators of parallel content generation in gaming systems and stages of node capability
assessment, initial world segmentation, and implementation of generation prioritization, allows increasing the
efficiency of system computational resource usage. For the first time, a method of adaptive distribution for graphic
object generation has been developed, which, through the use of the developed model for determining indicators
of parallel content generation in gaming systems, using a network-centric approach and stages of initial game
world segmentation, generation complexity assessment, and distribution of segments between nodes, allows
dynamic adaptation to changes in the network environment. The efficiency of the network parallel method has
been experimentally proven, which provides acceleration up to 1.97 times compared to the centralized method. It
has been established that the network parallel method provides the lowest load on the central processor (9%
versus 15% with the local parallel method). The practical significance of the obtained results lies in the
development of a software complex that allows modeling and researching the functioning of gaming systems when
applying various mechanisms of parallel generation of graphic objects. The software complex supports centralized,
local parallel, and network parallel content generation, which allows for a comparative analysis of the effectiveness
of different approaches. The dissertation research is related to scientific research conducted within the
framework of scientific themes of the department of Computer Engineering of the State University of Information
and Communication Technologies: "Development of a transport network optimization model using neural
networks" and "Increasing the resistance of images to distortions from steganographic cyberattacks using the
conditional deconvolution method." The main results of the research were reported and discussed at International
Scientific Conferences on Information Technology, Computer Graphics, and Computer Games.
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